ABSTRACT The goal of this study is to investigate the causal relationship between financial development and economic growth in Gulf Cooperation Council (GCC) countries, i.e. Bahrain, Oman, Kuwait, Qatar, United Arab Emirates and Saudi Arabia, over the period 1980-2012. We employ panel unit root tests, and Error Correction Model and cointegration techniques to detect long-run and short-run causalities between the variables used in our study. The overall empirical results reveal that the financial sector development contributes significantly to economic growth in the GCC countries. Our results could be of great interest for policymakers since the financial sector could play a crucial role in lowering the dependency of the governments to oil revenues and could contribute significantly to spur economic growth.
Introduction
The role of the financial sector in economic growth was first studied by the pioneering work of Schumpeter (1911) and later developed by the works of Goldsmith (1969) , Gurley and Shaw (1955) , McKinnon (1973) and Shaw (1973) . Since, the debate on the finance-growth nexus has received a considerable attention by researchers (Arestis & Demetriades, 1997; Bangake & Eggoh, 2011; Correspondence Address: Helmi Hamdi, Aix-Marseille University, CERGAM (EA. 4225), Aix-enProvence, France. Email: helmi.hamdi@cbb.gov.bh Demetriades & Hussein, 1996; Esso, 2010; Levine & Zervos, 1996 , 1998 Levine, Loayza, & Beck, 1999; Luintel & Khan, 1999; Odhiambo, 2010 Odhiambo, , 2011 . To investigate this relationship, economists and scholars have used different methods of estimation (VAR, VECM, ECT, ARDL, PMG, IV, 2SLS, Panel Cointegration, GMM, etc.) but their results diverge from one study to another. In fact, some empirical studies have found a positive association between financial sector development and economic growth (Goldsmith, 1969; McKinnon, 1973; Shaw, 1973 ; and so on), but many other papers have found a negative relationship between them (Bencivenga & Smith, 1991 , Demirgüç-Kunt & Detragiache, 1998 Fischer & Chenard, 1997; Jeanneney & Kpodar, 2004; and so on) Despite the huge amount of literature analyzing the contribution of the financial sector on the economic growth nexus, no study has yet been done, to the best of our knowledge, that analyzed this question for the Gulf Cooperation Council (GCC, henceforth) countries, i.e. Bahrain, Oman, Kuwait, Qatar, United Arab Emirates and Saudi Arabia. Hence, the aim of this paper is to contribute to the available literature. We are interested in investigating the issue for the GCC countries for many reasons. First, during the past decade GCC countries have witnessed an unprecedented economic performance, thanks to the windfall of oil revenues. The growth was on a par with other emerging markets with an average rate exceeding 5-6% and much faster than advanced economies. Second, GCC governments have adopted development strategies that prioritize the modernization of their financial systems within a large economic diversification plan. Third, the region as a whole has become a financial hub (notably a center of Islamic finance) and the preferred destination of international financial companies . The GCC banking sector has proven its resilience to the global risks and uncertainties and total assets as GCC banks reached US$1.6 trillion by end-2012, with a year on year growth of 10.3% (GIC, 2013) . Fourth, the GCC financial market has been experiencing a buoyant growth and has become a key player of growth. The financial sector began to have a positive effect on the GCC economies through the allocation of credits and the financing of small and medium enterprises as well as large companies. Thanks to high oil prices, banks' liquidity has increased considerably and this has promoted the dynamics of the economy while several other countries have experienced a recession. Fifth, the overall infrastructure of all GCC countries has become very close to that of advanced economies. This make doing business in the region very comfortable. For all these reasons, we think that studying the GCC countries' context with the use of recent data, which involves the recent reforms, is crucial to drawing some effective policy implications, especially in the current period in which all GCC members are preparing to move toward a monetary union.
Unlike numerous studies, which have used bivariate and trivariate frameworks to test the causality between financial deepening and economic growth, in this paper, we use a multivariate procedure and our dataset covers the period 1980-2012. We employ a panel vector error correction model and cointegration techniques to detect short-run and long-run relationships between the variables. The empirical results reveal evidence of a strong positive relationship between finance and growth in the long-run. This shows that the various reforms undertaken by GCC governments during the two past decades were successful. However, further reforms are needed as the results of the short-run did not confirm the finance-led growth hypothesis.
The remainder of the paper is organized as follows: Section 2 gives a brief review of literature, Section 3 describes the methodology and data, Section 4 presents the empirical results and Section 5 concludes.
A Brief Review of Literature
Today, despite the vast empirical literature, and although contributing immensely to explaining the financial-development economic-growth nexus, the debate remains neither unanimous nor conclusive. Empirical results show that the financial sector boosts economic growth in some countries and it does not have any potential effects in some other countries. For example, the works of Levine (1997 Levine ( , 1998 , McKinnon (1973) and Shaw (1973) reveal the importance of the financial sector as a driver of economic development. Economic growth in an advanced economy depends on the degree of development of its financial sector. A modern financial sector is capable of collecting domestic savings and mobilizing foreign capital for productive investments. Moreover, it is capable of transforming unexploited projects into productive projects. The pioneering works by Goldsmith (1969) , McKinnon (1973) and Shaw (1973) suggest a positive relationship between financial sector developments of economic growth. 1 They opine that inefficient financial systems and poor capital markets discourage foreign investors because of the lack of liquidity and the high transaction costs. In this case, the local economy became unattractive and investment activities remain weak. Empirically, several case studies (either a panel of countries or a single country) have supported the finance-led growth hypothesis. For example, Levine (1993a, 1993b) examined the link between finance and growth for a sample of 77 countries during the period 1960 to 1989. By applying cross-country regression, their results support the positive relationship between financial sector development and economic growth (proxied by per capita GDP). The study of Levine and Zervos (1998) examined the link between finance and growth for a panel of 47 countries from 1976 to 1994. They introduced stock market indicators (turnover indicator or value traded to GDP) along with other bank variables. Their result suggests that stock market liquidity is 'a robust predictor of real per capita gross domestic product growth, physical capital growth and productivity growth,' after controlling for a range of other potential sources of growth (Zhu, Ash, & Pollin, 2002) . In another study, Loayza and Ranciere (2006) found a positive long-run relationship between financial development and growth for a panel of 75 countries during the period 1960-2000. Studying a sample of ten developing countries for the period 1970 to 2000, Christopoulos and Tsionas (2004) found evidence for cointegration and long-run Granger causality from finance to GDP per capita. Regarding single country studies, Ibrahim (2007) Masih et al. (2009) investigated the finance-led growth hypothesis for the case of the Kingdom of Saudi Arabia. By applying a long-run structural modeling (LRSM), they found a positive relationship between banking indicators and economic growth. Recently, Hamdi, Hakimi, and Sbia (2013) examined the finance-led growth hypothesis for the case of Tunisia during the period 1961-2010. Using a multivariate framework based on the Vector Error Correction Model and Cointegration techniques, their results reveal that finance does not lead to economic growth in Tunisia in the short-run; while in the long-run, the results show the opposite conclusion.
On the other hand, several studies conducted by Bencivenga and Smith (1991) , Demirgüç-Kunt and Detragiache (1998) suggested the opposite recommendation. These studies showed that the development of the stock market has a slight consequence to economic growth. Further, economists of the 'Neo-Structualists School' have argued that the relationship between financial market development and economic growth is even negative. These authors have specifically focused their studies on the consequences of the implementation of the liberalization program on the real economic activities and they severely criticized the supporters of the financial repression school. For example, Laizoz (2006) argued that liberalization of financial markets might have adverse effects on growth if curb markets are more effective than the official money market in financing investment. From another perspective, Jeanneney and Kpodar (2004) studied the relationship between financial development and financial instability. They found that the stimulation of the banking system and financial market development in the context of financial openness, led in most cases to banking and financial crises followed by a slowdown in economic growth. Some other studies have analyzed the role of stock market development on economic growth. In particular, they analyzed the role of liquidity on growth and they showed that stock markets may be counterproductive. In fact, it was argued that more liquid stock markets may put companies at risk of counter-productive takeovers. Even with the high level of integration and with the development of technological progress, if left uncontrolled, a stock market can lead to economic collapse (Seetanah, Subada, Sannassee, Lamport, & Ajageer, 2012) . According to Adjasi and Biekpe (2006) for the case of the African subcontinent, liquidity has been a significant factor in hampering stock market development and consequently impeding economic growth in the area.
Data and Methodology

Data
First, we use the broad money (M2) to GDP ratio, which is the most commonly used measure of financial development. This ratio indicates the degree of financial intermediation and shows the real size of the financial sector of the country (see Calderon & Liu, 2003; Levine, 1993a, 1993b) . A higher ratio of M2 to GDP indicates a larger financial sector and a bigger financial intermediation.
If the financial sector rises faster than the real sector of the economy, this ratio will increase permanently. We also use the ratio of credits to private sector as a share of GDP (CPS). According to Beck (2008) , this ratio is the most effective and reliable indicator of financial depth because it gives an idea on the dynamics of lending-investment activity. It is in line with the McKinnon-Shaw inside money model where financial intermediation is responsible for the quality and quantity of capital accumulation and therefore for economic growth (Arestis & Demetriades, 1997; Demetriades & Hussein, 1996; Liang & Teng, 2006; Luintel & Khan, 1999) . In the GCC context, we follow Aghion, Bacchetta, Rancière, and Rogoff (2009), Ahlin and Pang (2008) , Baltagi, Demetriades, and Law (2009) , Barajas, Chami, & Yousef (2013) , Bolbol, Fatheldin, and Omran (2005) , Esso (2010) , and we proxied the financial deepening by the credit to the private sector. 2 We also use gross fixed capital formation to GDP ratio (INV), which reflects the evolution of investment activities over that time. Generally speaking, an efficient financial sector promotes investment activities. It is worth recalling that during the past decade, GCC countries have been experiencing huge inflows of foreign resources. This paper intends to reveal the possible complementary role of investment in this finance and growth relationship. This issue is interesting as it reveals the direction of causality between investment and economic growth and it will give important policy implications for development strategies in GCC countries. Finally, following Beck et al. (2000) , Goldsmith (1969) , 3 Levine (1993a, 1993b) and Levine et al. (2000) , we use real per capita GDP as a proxy of economic growth. In fact, when the financial sector is performing well and effectively access to finance becomes much easier and the costs of financial services will be affordable. This will allow households to save considerable costs and will in turn improve their wellbeing.
It is very important to notice that there are some disagreements relating to each of these proxies as measures of financial development (Wolde-Rufael 2009). Thus, there is no single aggregate measure that would be sufficient in capturing most aspects of financial development (Ang, 2008) . The time series data are annual, and they cover the period from 1980 to 2012. 4 The main sources of our data is the World Bank's World Development Indicators (World Bank, 2013) and IMF publication International Financial Statistics (International Monetary Fund, 2013) . All the variables are in real terms and they are all transformed into log form to reduce the problem of heteroskedasticity as it compresses the scale in which the variables are measured, thereby reducing a tenfold difference between two values to a twofold difference (Gujarati, 1995) .
Methodology
Following literature analyzing the finance-growth nexus, the basic model can be expressed as follows:
where i = 1, . . . , N denotes the country and t = 1, . . . , T denotes the time period. GDP is the real per capita GDP, M2 is measured as M2 to GDP ratio, CPS is credit to the private sector scaled by GDP, INV refers to investment activities measured as the gross fixed capital formation to GDP ratio, ε is an error term. The signs under equation (1) are the expected signs of each variable. The aim of our empirical study is to test whether there exists a long-run and short-run relationship between financial deepening and economic growth for the case of GCC countries, and to do this the econometric procedure will be divided into three steps. The first step is to test whether all the variables contain a panel unit root to confirm their stationarity. This is done by performing five types of panel unit root tests which are: Levin-Lin-Chu (LLC, 2002), Im, Pesaran and Shin (IPS, 2003) , the Augmented Dickey-Fuller (F-ADF, 1981), Philips-Perron (PP, 1998) and finally Breitung (2000) . The second step is to check for the panel cointegration relationship by the mean of Pedroni (2004) and Kao (1999) tests. Finally, in the third step, if it is found that all the variables are integrated of order one I(1) and cointegrated, the vector error correction model (VECM) technique suggested by Engle and Granger (1987) is conducted to determine the short-run elasticities. To test for panel causality, a panel-based VECM is specified as follows:
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where ε it are the serially uncorrelated random error terms. The ect t−1 is the cointegrating vectors and θ i is the adjustment coefficient indicating the weight of adjusted disequilibrium in the past. To get a long-run relationship among the variables the coefficient of θ i should be statistically significant. One of the advantages of VECM is that it can be conducted to verify causality among the variables in case of cointegrated series. According to Fasano and Wang (2001) , the VECM helps distinguish between short-run casuality among variables (or short-run causality), and each variable's gradual correction from the long-run equilibrium through a series of partial short-run adjustments (or longrun causality). Therefore, a vector error correction model can offer a greater appreciating of the nature of non-stationarity among different variables' time series . Table 1 . They show that the test statistics for the log levels of LGDP, LM2, LCPS and LINV are statistically insignificant. When we applied the panel unit root tests to the first difference of the five variables, all four tests rejected the joint null hypothesis for each variable at the 1% level. Thus, from all of the tests, the panel unit roots tests indicate that each variable is integrated of order one (I(1)). After checking that all the four variables are I(1), the panel cointegrations between GDP and the other explanatory variables were tested using Pedroni (1999) tests for balanced GCC Panel data. A Pedroni test is conducted using seven different tests to test the null hypothesis of no cointegration against the alternative hypothesis of cointegration (Pedroni 2004) . Four of these tests are based on pooling (within-dimension or 'panel statistics test'), which assumes homogeneity of the autoregressive term, while for the case of group panel statistics (between-dimension or 'group statistics test) the parameter is allowed to vary over the cross-sections as they allow for heterogeneity of the autoregressive term (Pedroni 2004) .
Empirical Results
Panel Unit Roots and Panel Cointegration Tests
The test results are displayed in Table 2 . They reveal the rejections of the null of no cointegration for all tests at the 10% level of significance except Panel rho and group rho-tests. Hence, one may conclude that our model is panel cointegrated. This result is supported by the Kao (1999) 5 test as it is significant at the 10% level of significance, suggesting a panel cointegration relationship among GDP and its determinants for GCC countries. Note: *, ** and *** denote significance of coefficients at 1%, 5% and 10% levels of significance respectively.
The result of the Johansen Fisher test shows the existence of two cointegrating vectors at 1% significance.
Panel Long Run and Short Run
The existence of a cointegation shows that there is at least one long-run equilibrium relationship among the variables of our study. In this case, Granger causality exists among these variables in at least one way (Engle & Granger, 1987) . To examine these procedures, we start the analysis by performing a Panel vector error correction methodology (PVECM) to allow us to get the long-run and short-run results.
The results of the long-run equilibrium relationship are displayed in Table 3 . They show that the coefficient of credits to the private sector (CPS) is positive as expected and exert statistically significant effects at the level of 1% on real per capita GDP. This means that a 1% increase in credit to the private sector will increase economic growth GDP by 4.31%. Therefore, our results confirm evidence of finance-led growth in the long-run for the GCC countries. This result indicates that credit to the private sector is an important factor of economic growth. Facilitating credit conditions by, for example, reducing the constraints of access to finance, would improve the well-being of GCC countries' households. When the cost of credits becomes affordable, enterprises would borrow at a lower cost, and therefore they would increase their output. As a result, they would recruit further and they would open the opportunity for unemployed people to find a job .
Regarding the other variables. The results of Table 3 also show that the coefficient of investment is positive and significant at the level of 1%. This result is in line with the traditional macroeconomic theory in which an increase in investment will create wealth, which in turn will boost further economic development and growth. Finally, the coefficient of M2 is 0.352, which is positive and significant at the 10% level of significance.
Turning now to the short-run estimation, the results are reported in Table 4 . The variables are presented with two lags as the optimal lag length was two according to the sequential modified LR test statistic (LR), Final prediction error (FPE), Akaike information criterion (AIC), Schwarz information criterion (SC) and Hannan-Quinn information criterion (HQ) lag selection criteria.
The results show that the coefficient of credit to the private sector is positive but not significant. Therefore, our finding did not support evidence of finance-led growth in GCC countries in the short-run. Policymakers should further improve the credit condition and the market for credits to facilitate access to finance and accelerate economic growth in the short-run. This could be done by encouraging the development of the interbank market and open market operations to allow the refinancing of short and medium-term projects and to enable the availability of liquidity and to avoid the inefficiencies of direct controls.
Regarding the other variables, the results in Table 4 show that the coefficient of LM2 is positive but not significant, which indicates that the money supply did not have any impact on the real per capita of GCC' households. It seems that the size of the financial sector is not larger enough to support economic growth in the short-run. However, only investment acts positively and significantly at the level of 10% of GDP. In this case, investment appears to be the main driver of economic growth in the GCC countries and the other variables did not have any significant weights.
It is also evident from Table 4 that the error correction term, having the right sign, is statistically significant at the level of 5%. The coefficient of the ECT is -0.00216, suggesting that when per capita GDP is above or below its equilibrium level, it adjusts by almost 0.21% within the first year. Thus, the speed of adjustment towards equilibrium is not fast enough in the case of any shock to the emission equation.
The existence of a panel long-run cointegration relationship among GDP, M2, CPS and INV suggests that there must be Granger causality in at least one direction. Thus, the next concern is to inspect the direction of causality amongst these variables. The results of causality tests based on the VEC model are reported in Table 5 . The table has three major blocks illustrating the short-run effects, longrun effects represented by the error correction coefficients, and the joint short-run and long run effects, respectively.
Several important conclusions could be drawn from Table 5 . First the Fstatistics for short-run significance (left-hand side of Table 5) reveals that credit to the private sector (LCPS) Granger causes GDP and GDP Granger causes LCPS. Thus, we can confirm the presence of a bidirectional relationship between the two variables. Further, we can confirm evidence of the finance-led growth hypothesis for the case of GCC countries. Here, we can say that the several reforms and efforts undertaken by GCC countries during the past few decades were fruitful to the financial sector and the economy as a whole. It is worth mentioning that the GCC region has become the hub for finance, especially for Islamic finance and the preferred destination for international companies. The banking sector continues to grow even in a period of global financial crisis. The banking sectors in the GCC countries were buttressed by high profits and capital buffers in the run-up to the 2008-2009 global recession and international financial crisis (Al Hassan, Khamis, & Oulidi, 2010) . Over the past few years, the GCC banking sector has become robust with assets increasing by 11% in 2012 to US$1.47 trillion. Second, from Table 5 we can also confirm the presence of a unidirectional relationship running from investment to GDP. Investment is the main engine for economic growth in GCC countries. This conclusion is in line with the one found in Table 4 and it reflects the reality. In fact, following the windfalls of oil revenues, gross domestic products of GCC countries recorded a high level. Thanks to the availability of liquidity, investment activities increased remarkably and multiple projects have been carried out during the past decade, especially in the real estate sector and construction and in infrastructure.
Third, Table 5 shows evidence of a bi-directional Granger causality running between broad money growth (LM2) and investment (LINV). This shows the interaction between the size of financial intermediation in the region and its role in financing the economy. Otherwise, when money supply increases, liquidity increases too and becomes available, which in turn would be used in investment projects and activities.
Regarding error correction results (middle of Table 5 ), it is found to be negative and significant for all the VECMs except in the LINV equation. In this context, LINV appears to be weakly exogenous.
Turning now to the right-hand side of Table 5 , the results of the significance of the interactive terms of change in all the variables along with the ECT in the GDP equation are consistent with the presence of Granger-causality running from LCPS, LM2 and LINV, to real per capita GDP. This means that all the variables have positive and significant impacts on the level of GDP per capita for the case of GCC countries. Similar results were found in the LCPS equation. This finding reveals the existence of a bidirectional relationship between credit to private sector and economic growth. We also confirm the presence of double bidirectional Granger causality in the long-run: the first one running from LCPS to LINV while the second runs from LM2 to LINV. To conclude, overall empirical results reveal the positive relationship between the financial deepening, and economic growth for the case of GCC countries.
Conclusion
The broad aim of this work is to study whether the development of the financial sector in GCC countries stimulated economic growth or not over the period 1980-2012. To this end, we have made use of panel unit root tests, and panel error correction model and cointegration techniques to detect long-run and short-run causality between the variables of our study. Our results show that economic growth and its determinants are cointegrated and they show strong evidence in favor of a long-run relationship between financial development and economic growth. However, the short-run estimation does not confirm the finance-led growth hypothesis for the case of GCC countries. Furthermore, the Granger causality test points to a strong bi-directional causality between financial development and economic growth.
These results should be interpreted with caution and great attention as the data span is not long enough to confirm the finance-led growth for the case of GCC countries. However, with the available data we can argue that the results could be useful for policymakers for at least two reasons. First, they show the effective role of the financial sector in spurring economic growth. Therefore, policymakers should implement further reforms, which aim at enhancing the effectiveness of the financial institutions in the short-run and ensuring the financial stability. Second, our results show the crucial role of the financial sector in economic growth, which could be an effective channel in lowering the dependency of the governments to oil revenues. Here, it is worth recalling that, on average, oil revenues represent more than 75% of the total government revenues for all six countries. Thus, a well-developed financial sector could be considered as the best step toward a diversification of the GCC economies.
Further research could be undertaken to investigate the financial-deepeninggrowth nexus in the case of GCC countries by including the role of institutions and political indicators in the model.
